Germfree F344 rats developed severe arthritis with 100% incidence after a single intradermal injection of either squalane containing 0.5 mg of heat-killed Mycobacterium bovis BCG or a water-in-oil emulsion containing 0.2 mg of peptidoglycan derived from Staphylococcus epidermidis. Conventional F344 rats developed less-severe arthritis with 20% incidence for heat-killed BCG and 0% incidence for peptidoglycan. Specific-pathogen-free rats showed an intermediate susceptibility between germfree and conventional rats. Interestingly, both unimmunized specific-pathogen-free and conventional rats, but not unimmunized germfree rats, showed weak delayed-type hypersensitivity reactions to peptidoglycans derived from either S. epidermidis or Lactobacillus plantarum, suggesting that a bacterial flora may furnish a stimulus for induction of cell-mediated immunity to ubiquitous bacterial peptidoglycans. It is thus possible that although a bacterial flora is not necessary for development of adjuvant arthritis, it may have some suppressive effect on the development of the disease in specific-pathogen-free and conventional F344 rats, possibly through modulation of the immune response.
Adjuvant arthritis (AA) can be induced by a single injection of a water-in-oil emulsion containing mycobacterium (14) , many other bacteria, and their cell walls (8, 11) . A common factor among these bacterial cell walls responsible for promoting the development of AA was proved to be peptidoglycans (PGs) (12) , which are found universally in all bacterial cell walls. This disease has been generally believed to be the result of a delayed-type hypersensitivity (DTH) response to components of bacterial cell walls (20) , such as PGs (12) . The precise mechanisms which underlie its development are still obscure. There is, however, a possibility that bacterial PGs can serve as an adjuvant to assist in the invasion or propagation or both of another infectious agent such as virus, mycoplasma, fungus, etc. (1, 17) . To pursue this matter, it seems very important to investigate whether or not germfree (GF) rats can develop AA. In this regard, Pearson et al. (15) reported that AA could be induced in GF and conventional (CV) rats with equal ease, a finding that suggests bacterial flora is not necessary for development of the disease. In this study Pearson et al. used high-responder rats, i.e., rats in which AA could be induced easily. In the present study we have extended the investigation to measure the effect of a bacterial flora on the development of AA in low-responder rats.
In addition, we have determined the occurrence of DTH to PGs in animals developing AA. (9) . To sterilize test materials, the oil vehicle was autoclaved before preparing the water-in-oil emulsion. BCG in squalane was also autoclaved.
MATERIALS AND METHODS

Animals
A water-in-oil emulsion was prepared in the plastic isolator, injected into GF rats, and then taken out of the isolator and injected into SPF and CV rats. All the other procedures were also carried out under the GF condition. All the rats were injected intradermally into a footpad with 0.05 ml of the sterile water-in-oil emulsion.
Evaluation of AA. A visual scoring system was used according to a previous report (21) . In brief, after inoculation, the rats were examined daily for 6 weeks to evaluate time of onset day of arthritis and graded from 0 to 4 for each appendage except for the injected foot, according to the extent of the erythema, swelling, and ankylosing of the periarticular tissue, including the tail. In general, a visual arthritogram score below 4 was evaluated as mild transient arthritis; 5 to 10 was moderate to severe; and 11 to 16 was very severe. The concomitant lesions which were usually observed as ear nodules and skin lesions (20) 
